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function “p(,) = Dic," Of order f > 1, satisfies the condition: there is a 


_ system of neighborhoods JA = ray tat 95 auch that 
‘In[L(re'*) | > re, r= k > K(s),,and €>0 is arbitrary. The distinct zeros Ay 


Any ooo of L(A) are ordered in nondecreasing modulus and pj), Poy ee. are the 


corresponding multiplicities. For any 2, 


” 
a 


|) — Dn [<A We oxp]eP> p=wBy (nah, 20) « 
‘ _fenh : ; P ee 


Other theorems are also given relating to simplified forms of f and to the rate of 
convergence of the series for f depending on further conditions on f and L, This 

paper vas presented by academician Yu. V. Linnik on 19 April 1965. Orig. art. hast 
30 equations. 
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1, oe, n) are functions of bounded variation in eo b]. It is ’ 
assumed that the function f(z) is defined and has continuous de~ 
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fa, db]. It 18 shown that this general equation may be transformed 
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where [a, bJ is some interval of the {imaginary axis,o’(}) is 

the funotion of bounded variation in [a, b], f(z) 16 defined and 
continuous on the entire imaginary axis. The transformation is 
carried out and a number of theorems formulated ami proved regard~ 
ing the solutions of the simplified equation. Orig. art. has: ~ 
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Abstract: Description is given of two cases of medico-legal 
Investigation of burns of the skin caused by the 
juice of poisonous plants, In one case there were 
burns on the skin of the foct, and in another, on 
the skin of the abdomen, The clinical picture was 
that of swelling, sharply-demarcated erythema, 
and yellowish blisters in the area of the vurn,. 
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ABSTRACT: The principal relations describing the operation of an electron-tube 
frequency divider (a sine-wave oscillator synchronized by a subharmonic of the 
external signal) show that any variation in the frequency or amplitude of the input 
signal or in the supply voltages results in a variation of the output phase of the 
divider. However, in the case of a regenerative frequency divider (a frequency 
converter, an amplifier, and a frequency-multiplier feedback), the attainable 
phase. stability may be considerably higher; for small division ratios, the best 
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phase stability is promised when a Hall generator is used as a converter. An 

experimental investigation of a 5 kc-toel kc electron-tube rogencrative divider 

and a subharmonic~synchronized divider has corroborated the above theoretical 
conclusions. '"V. G. Nosov took part in the experiments." Orig. art, has: 

7 figures and 17 formulas. 
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PERIODICAL: Elektrosvyaz', 1958, Nr 10, pp 3 - 6 (USSR) 


ABSTRACTs The characteristic features of functions used as carriers 
in multichannel communication systems are periodicity and 
orthogonality. The author examines systems of Laguerre 
and Legendre orthogonal functions with a view to thair 
application as communication carrier functions. Ageyev 
(Ref 1) showed that these functions have the nost general 
character of functions which can be separated by linear 
methods. aA Laguerre polynomial (Eq 2) of the n h order is 
expressed as tho solution of a differential equation with 
a variable parameter of the form given in Eq 3. Thus, te 
obtain Laguerre »olynomials it is necessary to design a 
system with variable parameters, satisfying Eq 3. Further, 
Laguerre polynonmes are orthogonal over an interval 0 to & 
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polynomial, when a quantity n of Laguerre functions are 
allotted to each channel and the orders of the functions 
of the different channels do not overlan, Fig 3 shows 
the block diagram of an am litude-modulated syscen, 

: Still another system based on the orthogonality of the 

\ Laguerre function is possible, when the invut signal is 
a Laguerre function of invorse time. Fig 4 gives the 
block diagram for such a systen. Brief reference is made 
to exserimental nodcls and results. Professor 
A.A. Kharkevich, Corresponding Member of the AS of 
Ukrainian SSR, advised on this work. 
There are + illustrations and 6 references, 2 of which 
are Soviet. 
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TITLE: The choice of an optimum operation of the transmission cell based on the 
principle cf current distribution ; 
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ABSTRACT: In the design of logical dese ing the principle of current distribution 
(PCD) it is very important to utilize optimum core size and to select correct power 
supply voltages and cycling pulse parameters. For a logical structure of the element 
and given requirements, the solutions of the problem are not unique. The calculations 
can be made to optimize a) the volt-second capacitance of the cell; b) the power consumed 
by the cell; or c) the number of turns in the various coils. The present paper proposes 
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and develops one of the possible methods for the calculation of logical PCD clements. 
The calculations yield the core cross section, core window, number of turns of the 
distributor and training coil, power supply voltage, and the amplitude and duration of 


| ¢ycling pulses, The theory is applied to the transmission cell example. Orig. art. has: 
' 13 formulas and 4 figures. 
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AUTHORS : Kosterin, S-I., Doctor of ‘technical Sciences; 


\ Kozhinov, I.A-, Engineer and 
Te ont 'yev, A-l-— Candidate of Technical Sciences 
PTD Lis s pressure Pulsations in the Flow of Gas and Their uffect 


on Convective Heat~wixchange (Vliyaniye pul'satsiy 
davleniya v potoke gaza na konvektivnyy teploobmen ) 


PERIODICAL: Leploene rgetia, 1959, Hr 3, pp 66-72 (USSR) 


Apsukact: This article gives the results of theoretical and 
experimental Snvestigations of convective heat-exchange 
in the presence of prolonged pressure pulsations in the 
gas flow. Very little theoretical or practical work has 
peen done on the connection between external disturbances 
in the flow and the characteristics of the turbulent 
boundary layer. Me first case to pe considered 
theoretically is that of a turbulent poundary layer on 

a flat plate in the presence of periodic pulsations in 
the velocity of the main flow of gas. An integral 
equation for this case is first written, whence equation 
(15) is derived for the ratio of the resistance 

Card 1/5 coefficient in the presence and absence of periodic 
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velocity pulsations in the gas flows. ‘the same 
equation can also be used to calculate the coefficients 
of heat- and mass-exchange under the same conditions. 
The case of a turbulent boundary layer in the initial 
section of a cylindrical tube is then considered in a 
similar manner. Formula (22) is derived for local 
values of the coefficients of friction in the initial 
section of the cylindric:1 tube: equations 23 and 24 
are formulated for local and mean values of the Nusselt 
criterion. An experimental investigation is then 
described. ‘this is particularly necessary because the 
semi-empirical method of calculation given above is 
based on assumptions that need verification. ‘The 
experimental equipment is illustrated diagrammatically 
in Fig.l. Compressed air is heated to 400°C in an 
electric furnace and then passes through the experimental 
section of the equipment, after which it is discharged to 
atmosphere. Pulsations of pressure and velocity in the 
main flow of air were set up by means of a rotating 

Card 2/5 disc which, together with the experimental section of the 
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equipment, is illustrated in lig.2. The experimental 
section consisted of a short cylindrical brass tube of’ 
60 mm diameter fitted with calorimeter rings to measure 
heat flows, ‘ithe first series of tests was made on a short 
tube. Tenperature weasurenent from a numoer of the tests 
are presented graphically in big.3%. It will ve seen 
that the experimental points fall close to the theoretical 
straight lines. In addition to the measurement of the 
temperature distribution at the radius of the rings, 
measurements were cade of the tube wall temperature under 
each ring; also of the profile of velocity and 
temperature at the inlet to and outlet from the 
experimental sections. bressure variations were recorded 
oscillographically: some typical traces are reproduced 
in Fig.4. Drawings of tne rotating disc used in these 
tests are given in Iig.5. ‘the experimental figures 
obtained in the tests are tabulated: the rane of 
Reynolds numbers was from 6.5 x 10+ to 1 x 109, the air 
Card 3/5 temperature was up to 400°C, the pressure pulsation 
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frequency was 900 c/s and the relative amplitude up 

to 0.536. It wili be seen that there is an appreciable 
increase in the neat-transfer coefficients when pressure 
pulsations are present. In Fig.6 the test results are 
plotted to show the change of heat-transfer coefficient 
and wall temperature along the length of the model. 
These graphs also give the results of calculations of 
the distribution of heat-transfer coefficient by the 
procedure earlier described. It will be seen that 
there is satisfactory agreement between theory and 
experiment. ‘The results of an experimental verification 
of the final criterial design formulae are given in 
BPig.7. This graph includes all the experimental points 
obtained in the tests. It follows that, within the 
range of the criteria obtained in the 2irst part of the 
article and covered by the tests, the formulae offered 
for calculating ecnvective heat-exchange in the 
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i i re in 
e of pressure pulsations in the gas flow a 
Prod aerocks ut with the experimental data. There are ‘ 
7 figures, 1 table and 6 references of which 2 are vovict, 
4 English and ] German. 


ASSOCIATION: Energeticheskiy institut Al SSSR (The Power Institute 
Ac .Sc.USSR) 
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10(7) s0v/170-59-7-12/20 
AUTHOR: Leonttyev, A.J. 
sso tg eee 
a7 TITLE: A Study of One-Dimensional Gas Motion in a Cylindrical Channel at 


Sinusoidal Law of Heat Supply 
PERIODICAL: Inzhenerno-fizicheskly zhurnal, 1959, Nr 7, pp 0 - B4 (USSR) 


ABSTRACT: In a previous paper (Ref 17 the author solved the problem of one-dimensio- 

nal motion of gas ina tube at a constant heat flux along its length, The 
present paper represents an extension of that investigation for the case 

of sinusoidal law of heat supply, which can take place in the motion of 

gas along the channels of a gas-cooled atom reactor. The initial equation, 
Formula 1, is based on the equations and assumptions given in Reference 1, 

This equation is integrated on an electronic integrator of the MPT-9 type 

and the results are presented in Figures 1 and 2, For the case of low gas 
velocities the author gives an approximate analytical solution of Equa- mS 
tion 1, and its results are compared with the rigorous results obtained 

on the integrator in Figure 3, which shows a satisfactory agreement for 
the region of small velocities. Furthermore, an expression is given for 
determining the temperature of the channel wall, Formula 10, A conclusion 
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Turbulent fricticn on a flat plate in su i f 

PMTF n0.4:43-48 N-D '60, amr aera 
(Skin friction (Aerodynamics)) 
(Gas dynamics) 
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s/170/60/003/02/20/026 
WOunD thes B008/BO05 
19.b000 
AUTHOR: Leon yeu A. I. \ 
TITLE: One-dimensional Movement of Gases in a Cylindrical Channel 


With a Given Law of Heat Supply 


PERIUDICAL: Inzhenerno-fizicheskly zhurnal, 1960, Vol: 3» No. 2, 
pp. 97-100 


TEXT; The solution of the problem of one-dimensional movement of gas in & 
tubéVis given for 4 general case of an arbitrary law of heat supply. Under 
consideration of the admissions accepted in Ref. 1, the equation of motion 
for the gas may be represented as follows: 


2 

; 1 fe | \, wes 

j,-4,\ah, (ted cs lane 0, O) fe 

‘ 21 pd | 2 k +1 j Z XT 

- a L 2 a2 + 1 2 

ZF pes . For small values of dX, the equation is linearized, and the solution 


is obtained in squares. The differential equation obtained (1) permits the 
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determination of tho law of heat supply necessary for a given distribution 
cf the velocity coefficient along the length of the channel, It is.shown 
thet for each law of chanre of the velocity coefficient along the length of 


Lhe channel, where Bh ew, and A» 1, there exist limiting values of the 


velocity cocffLioient above or below which movement of the €28 is itipossible. 


Por velocities lewor Lhen the speed of sound eee 1 and for supersonic 


velocities () 4.04. Ay Gukhman (Ref, 4) is wentioned. There are 


‘imit 
5 Soviet references, 


ASSOCIATION: Institut teplofiziki Sibirskogo otdeleniya AN SSSR 


(Institute of Thermal Physics of the Siberian Branch of the X 
AS USSR) 
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LEONTYEV, A. I., and FEDOROV, V. I. 


"Application of the Local Modelling Theory to the Invest- 
igation of Heat Transfer and Resistance at Gas Flow along 
the Ducts." 


Report submitted for the Conference on Heat and Mass Transfer, 
Minsk, BSSR, June 1961. 
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LEONT'YEV, A. I., ABLIVIN, A. P., and ROMANENKO, P, N. 


“Investigation of Heat Transfer and Resistance at Motion of 
a Heated Air in Diffusers and Confusors." 


Report submitted for the Conference on Heat and Mass Transfer, 
Minsk, BSSR, June 1961. 
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AUTHORS s Leonttyev, AeIe, Oblivin, A.N., and Romanenko, P.N. 
~"(Neacaw) “ie 

TITLE: Investigating resistance and heat exchange @r supeg- 

scnic air flow in axially symmetrical ducts in the 


presence of a longitudinal pressure gradient 


PERIODICAL: Zhurnal prikiadney mekhaniki i tekhnicheskoy fiziki, 


NO. 5 1961, 16 = 25 


ONT: This ia an secount of experimental work on the characteris- 

as af qa turbulent beundary layer during the passage of neated 
tr through diverging and converging ducts with cooled walls. Ang- 
aa of divergence used were acg' and 12°, angle of convergenge was 
2, The range of Reynolds numbers covered was R = 1.688 x 102 to 

»: Ged6 x 192. Temperature range of water cooled walls was 286°K - 

zi°K, while that of air was 425°K .. 623%K. Flow velocity was up to 
O25. Ducts were sectionea and the following day were recorded: 
pressure before passing the heater and before the duct enfran- x 
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data and it was concluded that it does not agree with experiment 
in case of the turbulent boundary and hence t/q ratio is not con- 
Stant. Yu.P. Semenov, A.K. Voskresenskiy, V.N. Kharchenko, and L.G. 
Shelegova sre mentioned for their h in the experiment. There are 
10 figures ana 17 references: 3 Soviet-bloc and 14 non-Soviet-—bloc, 
2 The 4 most recent references to the English-1] uage publications 
read as follows; P.H, Clauser, Turbulent boun ary layer in adverse 
pressure gradients, JeAeS., 1954, v, el, no. 2,91-108; G.a, Breb- 
ner, I.A. Bagley, Pressure and boundary layer peacurenyiee on a 
"wo-dimensional wing az low speed Ro and M. 1952, no, 86; G.B. 


Schubauer, B.S, Kiebanofr, Investigation of Separation of the tur- 
tulent boundary layer NAGA Rep. 1030, 1950; D.A. Spence, The deve-— 
lopment cf turbulent boundary layers, TAS, 1956, v. 23, 3 — 15, 


SUBMITTED: May 27, 1962 


-1" 
APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006 


Suits hon aa eg oS 


"APPROVED FOR RELEASE: 08/23/2000 


PSEERIGLES ESS Moss S pete ais ue eA Pens keene ER 


39603 
$/196/62/000/014/026/046 
Re Sas £194/E155 
AUTHORS : Romanenko, P.N., and Leont'yev, As Ts 
TITLE: An experimental study of the turbulent boundary layer 


during motion of gas in axially-symmetrical diffusers 
with cooled walls 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no. 14, 1962, 4, abstract 14619. (Tr. Mosk. in-ta 
inzh. zh.-d. transp., no.139, 1961, 134-158). 


TEXT: Experimental investigations are necessary because of 
the difficulty of applying statistical theory to the study of 
anisotropy of turbulence. Results are given of an investigation 
of a turbulent boundary layer during flow of hot air in diffusers 
of circular section with cone angles of 8° 4+ and 12°. By using 
an axially-symmetrical diffuser it is possible to exclude the 
intluence on the calculation of local resistance factors and other 
characteristics of three-dimensional gas flow. The data are 
generalised and as a result, recommendations are made for 
calculating the dynamic boundary layer and the thermal boundary 
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/, 9000 
AUTHORS: Kutateladze, S. S., Leont'yev, A. I. 
TITLE: Resistance and heat transfer in a turbulent boundary layer 
of a compressed gas and the calculation of friction end heat 


transfer 
PERIODICAL:. Inzhenerno-fizicheskiy zhurnal, v. 4, no. 6, 1961, 33-41 


TEXT: A method based on the lawo of friction and heat transfer is brought 
to calculate the friction and the heat transfer in a turbulent boundery 
layer of a compressed gas. The theoretical law is found for the resist- L 
ance and the heat transfer for the turbulent boundary layer of such a gas 

“ and the relative effects of heat transfer and compressitility on friction 
and heat transfer are calculated. This makes it possible to simplify ; 
methods of solving integral relations of the boundary layer of the com- | 
pressed gas for the forming of streamlines with longitudinal velocity 
gradient and temperature gradient in regions, which are at a certain dis- : | 
tance from the separation point. In a detailed investigation the forzula 
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x ares n 4r(p* — 1)(p* +44) + (red ye (20) 


2(¢* —NU6Vo,2+redy i 
Var —N@* + Ay + (reA 4) 


— arcsin 


1 


gas. Fig. 3 brings a comparison of the data obtained with (20) 
perimental results which are taken from an earlier paper of the authors 
PUTF, no. 4; 1960). The data agree well for M = 10 and z, g 7 O.itGs “14 


formula is 
Reynolds nunber on the rele. 
the temperature fector. All 


is shown that even in the first approximation the theoretical 
satisfactory for calculating the effect of the 
tive change of the friction coefficient with 
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experimental data agree with the theoretical Calculation within the linits 
of measuring accuracy. Using the law of conservation for the turbulence 
constant it oan be extended to the transition fron the laminar boundary 
layer to the developed turbulent one. Here, it should be bormin mind 
that in general a great accuracy of the Calculation formulas will not de 
required in the transition zone, so far as its characteristics are not 
Stable by their nature, There are 4 figures and 14 references: 7 Soviet- 
bloc and 7 Non-Soviet-bloc. The most important references to English- 
language publications read as follows: Eckert L., Trans. ASHE 8; 1273, 
1956; Van Driest, F. Aeron. Sei., 19, 55, 1952. 


ASSOCIATION: Inatitut teplofiziki Sibirskogo otdeleniya AN SSSR, Moskva 
(Institute of Heat Physics of the Siterian Department of 
AS USSR, Moscow) Ni 


PRESENTED: arch 18, 1961 


Card 3/4 


-1" 
APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006 


"APPROVED FOR jvoonahadah bleed bento iss ead sucht hrart add pep 1 


RES TT a Er ee ee 


: ; 23748 


Resistance and heat transfer , ste 34430/51/004/006/002/015 


Card 4/4 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1" 


= 0929310006-1 
0  CIA-RDP86-00513R00 ; 
" D FOR RELEASE: 08/23/200 sii ——— 
ETAT: cree oe ae | . pemarenee ier Mane ereeenreeceee era ei eae ; 


—— ODE TEE BE} 2S GEOR ee Be 


coe Att 


8/1 70/61/004/006/c1 3/015 


B129/3212 
11.7430 > 

AUTHORS: Leont'yev, A. I., Fedorov, V. K, 
es TITLE: Calculation of the one-dimensional flow of a gas in a 


cylindrical channel for a Biven law of «he heat supoly 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 4, no. 6, 1961, 125-127 
TEXT: A solution is given for the problem ‘of the one-dimensional flow of 


ficient of the hydraulic resistance ig constant along the Pipe. If 
strong heat flows and great velocities of the 88s flow occur it ig 


essentially affect the lay describing the Change of A (ieu;/a* o velocity 
of the gas flow; viz. critical velocity) along the pipe. The divergence 
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of A will inorease if M increases at the entrance. The maxinum pipe 
lengths at supersonic speeds of the gas at the entrance of the pine are 
comparatively short, and the problem of the expansion of the cne-dimension- 
al flow diagram needs further studies for these conditions. 


s » k—| 0.6 Ts (1) 
pan (1— 421) T° 


From the results shown in Pig. 2 it is apparent that the effect of the 
compressibility on the coefficient of friction is given by the change of 
the oritical pipe length for supersonic speeds. Fig. 2 shows the 
critical length of the pipe as a function of the reduced velocity at the 
entrance. The dotted curve is taken from S. A. Khristianovich 
(Prikladnaya gazovaya dinamika (Applied Gas Dynamics), 1948), 

S. S. Kutateladze and F. §. Voronin are mentioned. There are 3 figures 
and 4 Soviet-bloc references. 
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ASSOCIATION: Energeticheskiy institut im. G. M. Krzhizhanovszogo, 
&- Moskva (Institute of Power Engineering imeni 
G. M. Krzhizhanovskiy, Moscow) 


SUBMITTED: September 22, 1960 


Fig. 2: A as function of 
the pipe length calculated 
by the author (6) and by 
Khristianovich (A). 
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Fig. 3: Critical length) 

of the pipe as function of 

the reduced velocity at the 
entrance. 
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AUTHORS: Leont'yev, Ae Ie, Fedorov, v. XK. 
TITLE: Effect of inlet conditions upon the law of heat exchange 


in the initial section of &@ cylindrical tube 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 4, no. 8, 1961, 63 ~ 68 


TEXT: The results of an analysis of experimental data of VTI, MEI, and — 
ENIN concerning convective heat transfer in the initial section of a 
‘i cylindrical tube are presented. The analysis was made on the basia of Xv 

local simulation. The heat-exchange laws for various conditions at the 

tube inlet were established. ‘Methods of calculating the convective heat 
exchange in the initial section of the cylindrical tube are presented 

for the case Tom “= const and Gop = const. The fundamental ideas of the 

theory of- local simulation have been presented in papers by V. NM. Ievlev 


Refs. 1 and 2: Dax SSSR, t. 36, no. 6, 1952 and DAN SSSR, t. 37, no. 1, 
1952). The equation of the thermal boundary layer for the initial - 
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ae and Ts denote the temperature found when decelerating the gas in the 


flow center and in the boundary layer, respectively. @ and v are, 
respectively, the density end viscosity with respect to the thermodynamic 
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temperature in the flow center. wu is the velocity in the undisturbed 
flow. r and x denote the tube radius and the distance from the tube §xis, 
respectively. For solving (1), it is necessary to determine the ‘ 
relationship between a and Rey If, during the experiments, the 


distribution of the specific heat flows, of the wall temperature, and of 
the static pressures along the tube are measured, the local values of 
Re, and a, can be determined on the strength of these measurements and 


from the following formulas: 


x 


Gerd x | (3) 
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where 2 is the dynamic. viscosity with respect to the inpact temperature. 
The value of the dimensionless velocity g is determined on the basis of 
the distribution of static pressures and from the relation 

‘ 5 k/(k41) 
P/pp 2 (1- py os 4 (6) 


As may be seen from Fig. 1, cénditions at the tube inles have a 
considerable effect upon the heat exchange in the initial tube section, 
The equation for the thermal boundary layer, the equdtion of continuity,’ 
and the law of heat exchange are used to derive the calculation formulas. 
For the case Tom = const, one obtains the formula 
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and for the case Ion * const the formula . 
a 1 "| _(5,0Pr°ARep + ARe, —0,5' NY pes 
2 52 Nua et Pr 8 : 
"Pos (18) 
ie Ss casa 
Nu 2 Nu 
5,2 Pros + —0.5 —Re™ NUL ap nti 
+f 2Pr* ARes + ARep, —0,5 SY Reg] +208 oats ARE, | 
For case II, Fig. 1, A = 0.214, -m = 0.533 for ‘case III, Fig. 1, .. 


A = 0.0331, m = 0.32. When deriving these equations, the efiect of the 
temperature factor upon the heat exchange was taken into account by 
means of a formula ( not given here) by S. S. Kutateladze (Ref. 6: Osnovy 
teordi teploobmena. Mashgiz, 1957). The method presented here may also 
be applied to the case of any law concerning heat supply along the tube, 
Although, as may be seen from Figs.2 and 3, calculated values agree ' 
sufficiently with experimental data, the problem of the effect of inlet 
conditions upon convective heat exchange does not seem to be definitely 
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solved, considering that only three different cases were examined. There 
are 3 figures and 6 Soviet-bloc references. : 


ASSOCIATION: Energeticheskiy institut im. G. M. Krzhizhanovekogo, g. 
= Moskva (Institute of Power Engineering imeni G. M, 
Krzhizhanovskiy, Moscow) ‘ 


SUBMITTED: October 21, 1960 


Fig. 1: Heat-exchange laws established on the basis of ‘experimental 
data. Legend: (I) V. V. Kirillov (Ref. 4: Kandidatskaya dissertatsiya. 
MEI, 1958) (MEI); (II) V. L. Lel'chuk and B. V. Dedyakin (Ref. 3: Voprosy 
teploobmena. Izd. AN SSSR, 1959); (III) ENIN (Ref. 5: Kalikhman L. Ye. 
Turbulentnyy pogranichnyy sloy na krivolineynoy poverkhnosti, obteRayemoy | 
gazom. Oborongiz, 1956); (TV) data concerning a plate ( a. 

=0.25 wom 0.5. 
= 0,0128 Rey Tom ). Conditions during experiments at the inlet: - 


are shown in the upper part. 
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AM4007934 BOOK EXPLOITATION S/ 
- Kucateladze, Samson Semenovich; Leont'yev Aleksandr Ivanovich 


The turbulent boundary layer of compressible gas (Turbulentny*y po- 
granichny*y sloy szhimayemogo gaza) Novosibirsk, Izd-vo Sib. otd,’ 
AN SSSR, 1962. 179 p. “illus., biblio. Errata slip inserted, 

» 1500 copies printed, Sponsoring agency: Akademiya nauk SSSR, 
Sibirskoye otdelentye. 


TOPIC TAGS: turbulent boundary layer, compressible gas flow, boundary 
layer theory 


PURPOSE AND COVERAGE: This book {is intended for scientific workers, 

- aerodynamic engineers, thermophysicists, and students of advanced 
courses in these spectalties., It may also be used as a handbook 
for practical calculations in design bureaus, The book presents 
a turbulent-boundary~layer theory of a compressible gas, The 
theory is based on the investigation of relative variations of 
coefficients of friction and heat transfer with increase in Mach 
number, the heat transfer factor, and the wall permeability factor. 
The existence of the limiting law corresponding to rather high 
Re numbers and nearly total self-modeling of relative varia- 
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KUTATELADZE, Samson Semenovich. Prinimali uchastiye: LEONT'YEV, 
A.I.3 DORISHANSKTY, V.M.; ZYSINA, L.M., doktor tekhn. nak, 
retsenzent; GORDOV, A.N., kand. fiz.-mat, nauk, red.; 
ONISHCHENKO, R.N., red. izd-va; MITARCHUK, G.A., red, izd-va; 
SHCHETININA, L.V., tekhn. red. 


[Fundamontals of the heat transfer theory] Osnovy toorii teplo- 
obmena, 1zd.2., dop. 1 perer. Moskva, Mashgiz, 1962. 455 p. 
(MIRA 15:7 
(Heat—Transmission) 
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LO, 12 20 . 
AUTHORS: Yutateladze, S. 5., Leont'yev, A. I. (fiovosibirsk, Moacow 5 
—_— 
TIT Turbulent boundary layor of a gus on a permenble wall 
PERE LODICAL: Zhurnal prikladnoy mekhaniki i tekhniches*oy fiziki, no. i, 


1962, 51 - 60 


TEXT: The authors show that limiting laws not dependent on the empirical 
turbulence constants exist for the relative effect of various factors in 4 
turbulent boundary layer on the coefficient of friction. With the theory 

of limiting laws of 28 turbulent boundary layer @ method is presented of ie 
calculating heat transfer and friction on a porous plate and on the surface ao 
of-the front part of a body in the turbulent boundary layer. The law , 


1) (4 — 0.258) (1 -+ 0.258)*# 
( Ms ( as (14) 


7 


is obtained where Cy denotes the local coefficient of friction, 2.) the 
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Gurhulent boundary layer of a GAS... 


leral coefficient of friction for isothermal stationary flow, ba factor 
characterizing permeability. This law agrees well with the experiment. 
results of several authors (D. S. Hacker, Jet Propulsion, 1956, v. A Pa 


H. S. Mickley and 3. S. Davis, Momentum Transfer for Flow over 4 Plat (tate 
with Blowing, NACA TN 4017, November 1957; C. C. Pappas, A. Fe. Cluny 
J of the Aero Space Scie, 1960, ve 27, no» 5; pp- 321 - 323). Expertocst | 
data of H. S- Mickley (see above) and J. A. Friedman (J. Am., Roc. Su’ -y 
1949, no. 79, ppe 147 - 154) on the influence of gas blowing on the 
convective heat transfer are compared to the limiting law of heat transfer a 


Bees Dea a os eee 
wr=(t-2): bee (8) 
=) 


r of thermal permeability, b, the critical 


in Fig. 5. bp ie the paramete 


separation of the boundary layer from the 
the effect of gas blowing on the coefficient 
h experimental data. V. P- Motulevich 


permeability corresponding to 
wall. A similar formula for 
of friction also agrees well wit 
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AUTHORS: xosterin, 5.1., Doctor of Technical Sciences, 
ciences, 


Leong 'yev,-A-Les Candidate of Technical S 
Focaorov, Vehey Engineer 


TITLE: wethods of weneralizins 
heat transfer during mo 


experimental data ore 
convective tion of gas jn the 
initial section of a tube 

rors, 29624 70-72 

eralizing experimental 
turbulent boundary 
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pzuLoDICAL: Teplocnergetiba, 


EXT: A review of existing netnods of gen 


transfer by convection with a 
tal equations shows 


y well-founded. It is 
of local modelling, 


according] : ; 

accorGaing to which j > ent is to establish 

the laws of heat tr i in the turbulent poundary 

layeri the influence 1 factors such as pressure 
distribution and wall tomperature poing allowed for jn the 

. boundary layer equations. Equations of the thermal poundary 

“yayer for the motion of gas in the initial section of a tube are 
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then written down. To obtain local experimental values of 


Stanton's criterion it ig necessary to determine the gas paraneters 
in. the pody of the flow, which may be done either from measurements 
“of gtatic pressure distribution over the length of the tube or from [- 
thermal measurements alone. The derivation of the following d 
expression, for the Stanton and Pekle criteria is explained 


os 


ay 
: Ghia Act dx 
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t 7 heat flow at the tube wall; 
- Tet = equilibrium wall temperature ~ wall temperature; 
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‘nainly $overns the distribution of heat transfer coefficients 
over the lensth of the tube) on the laws of heat transfer and the ae 
influences of temperature variations and compressibility can be J 
expressed directly, The pronosed law of heat_transfer 48 of 
universal nature and the direct influence of x and of the law of 

, application of heat in the distribution of local heat transfor 
cocfficients is allowed for by the cquation of the thermal 
boundary layer, There is 1 figure, 


ASSOCIATIONS: Institut mekhaniki AN SSSR (Institute of 
Mechanics AS USSR) 
Institut teplofiziki so AY SSSR (Institute of 
Thermal Physics S§0 AS USSR) 
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101900 B104/B102 
AUTHORS: Kutateladze, 5. S., Leont'yev, A. I. 
TITLE: Calculation of & turbulent boundary layer at strong positive 


pressure gradients 


PERIODICAL: Inghenerno-fizicheskly ghurnal, Vs 5s 20; 4, 1962. 33-41 


TEXT: A turbulent poundary layer is calculated on the basis of limiting laws 
of friction and heat exchange in the diffusion zone of a gas flow. The 
theory of these laws, developed in previous papers by the authors 

(PMTF, no. 4, 1960; IFZh, no. 6, 1961), makes it possible to analyze the 
effect of the pressure gradient on the turbulent boundary layer. The 
critical parameters at the point of separation of the turbulent boundary 
layer are determined, and the effect of heat exchange and compressibility x 
of the gas on these parameters js assessed. It 4s shown that the heat 
exchange is only slightly dependent on the pressure gradient in the range 
of variation of Re”, Based on integral expressions for momentum and 
energy, heat exchange and friction are calculated with the help of the 
limiting laws mentioned. Mention 4s made of L. G. Loytsyanskiy 
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AUTHORS: Romanenko, P+ Ney Leont'yav, A. Te 
TITLE: Resistance in the pcan of a flow in the formation 


of a turbulent boundary layer at the wall 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, Ve 5» nO- VW, 1962,- 87-89 ‘a 


TpxTs Various methods of determining the local friction coefficient in a 
gradient flow of a Bas, already treated in numerous publications, are here 
reviewed. Ina previous paper (PMTF, nO 9» 1961) Pp. N. Romanenko, A. 1. 
Leont'yev and A. N. Oblivin extended the method devised by F. H. Clauser 
(IAS, 21, 2, 1954) for isothermal gas flows to’: non-isothermal gas flows. 
The authors consider that the extended method gives the pest results.. In 
the previous paper 4t was shown that, for determining the friction 
coefficient by Clauser's method, the method of A. Buri (Eine Berechnungs~ 
‘grundlage fir die turbulente Grenzschichte bei peschleunigter und verzoger- 
ter Strémung - A calculation base for the turbulent boundary layer of 
accelerated and decelerated flow. - Dissertation. Ziirich, 1931) gives 
eee results which can be extended to 4& turbulent boundary layer with 
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beeen 


TITLE: Effect of gas dissociation on friction and heat exchange in 
a turbulent boundary layer 


SOURCE: Teplofizika vy*sokikh temperatur, V. 1s NO- 3, 1963, 458- 
460 : 


TOPIC TAGS: boundary layer, turbulent poundary layer, laminar ; 
boundary layer, gas friction, gas dissociation, heat exchange, hy7 


personic flow, limit law theory 


ABSTRACT: Gas dissociation in a turbulent layer, which unlike that in a 
laminar layer has not been thoroughly investigated, is considered 

for hypersonic velocities (M > 10) and the law of friction and heat 
exchange is derived on the basis of the Limit laws established by 

the authors elsewhexe (furbulentny*y pogranichny*y sloy szhimayemogo 
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gaza, Sib. otd. AN SSSR, 1962). The final friction equation is, 
allowing for compressibility and heat exchange, 


ne al pe ee ee 
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where Cy, ~~ friction coefficient under the conditions in question, 
Seg 77 friction coefficient for flow of an incompressible liquid 
around a flat plate, Re** -= critical Reynolds number, y* -- kinetic 
factor, AyV2¥7 v7" heat exchange factor, @ ~~ degree of disso- 2 
ciation. Comparison of a simplified version of this formula (for 


Reynolds numbers from 10° to 10’) with computer results given by 
W. Dorrance (ARS Journal, V- 31, no. 1, 1961) showed. both qualita~ 
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tive and quantitative agreement. The maximum relative influence of 
the gas dissociation on friction in the turbulent boundary layer 
does not exceed 25%. Orig. art. has: 1 figure and 10 formulas. 
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_Rubtsov, N, A. (Novosibirsk) Teele 
TITLE: Evaluation of the role of radiation in calculating the heat transfer | 
in a tuntulent boundary Layer, , “oh | 
sore zhurnal, prikladnoy mekhaniki 1 tekhnicheskoy fizikt, no. 4, 1963, 
-93 _ 


TOPIC TAGS: heat-transfer, rediation, convection, boundary layer, turbulent 
boundary layer, radiative heat transfer, heat radiation, redieting gas ~ 


ABSTRACT: Heat transfer by radiation and convection in e& turbulent boundary | 
layer has been analyzed, Thermal rediation from a@ high-temperature g&S effects ; 
the temperature ficld 4n the boundary layer and consequenti.y the conditions of |. 
heat transfer by conduction and convection, With allowance for these factors, | 
the analysis was based on relationships previously derived by the authors for 

heat transfer and friction in a turbulent boundary leyer. A combined Stanton | _ 
nunber (8) wes used as a criterion for the overall convective-radiative heat : 
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ABSTRACT: In view of the lack of published data applicable in the range of ther- ae 
mal leads prevatling in nuclear reactors, a special experimental investigation was. 
set up to determine the influence of heating on friction resistance of a steam- i rs 
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tent. The experimental. tube was 1200 mm long, 550 m of which wag heated electric- 
ally» Measuxemente were made of the pressure and temperature at the inlet to the » 


‘ 
I 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1 


j ~ ! 


SIPEG FE EING WEATHEICDUIUAS BAe TY EER RESIN Rigi cnr enema 


! “thermal load, and the variation of’ the tube-wall tem - 


varied between 49 and 19% ber, the : 
110,000 . 


\ 
i 
the region of low 
table. : 2 ae ah : $- 3s ‘ 4 
“TATION: wostvy teplotekhnicheskiy nauchno-igsledovatel'ekiy inst i 
eee cereninakogo (A2i-Uniou Heat neering Scientific Research Institute) 


| =e mo : CODE: IS, HE 
~ ? BesaegerrrE loapros ERC ae 6uB ’ ‘ 


‘OTHER: ool 


pda nthe se ote teenie pat oma 


peut Ba 2 ‘es . eae 
we Dae ham ty A ee tee F 
ar: 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929310006-1" 


PEROVEDE ror REESE bsp ad Aecordet CIA-RDP&6- stele ret t 


EL, 6433-65 BEF (n)-2/ pin(1)/320(m) bed 


: "ACCESSION NR: Ap5020209 say Gr ares 988/09} (Rone anta a 
yy 


cae Pa 
_ AUTHOR: Leont'yev, A. We Kird ashkin, A. G.’ A 
R: Leontiyey, A. 1; Kirdysahkin, A. Or ec B 


i “Y 
| TITLE: Heat transfer’in free convection in horizontal slots and in a Rane? volume 
-, ona horizontal qurface 


| source: Saghenerno-fizicheakiy zhurnal, v. 9, no. 1, 1965, 9-14 


~ TOPIC TAGS: - heat Franater; ihermal convection, fluid flow, boundary layer heat 
| transfer, Rayleigh number 


ABSTRACT:. “The. theoretical development in the article is based on the following 
“experimental facts."'; 1) Free flow of a fluid in horizontal slots in a Rayleigh 
"number range of 1700-45, 000 has a strongly exhibited "cellular" structure; 2) 
"with an increase in the width of the slots to infinity (large volume) in the direct 

-! neighborhood of the surface, the heat transfer retains the "cellular" structure of : 
: fluid flow; .3) in the intermediate region, at Rayleigh numbers greater than 45, 000. Pi 
‘the cellular structure is retained at the lower heat transfer surface. The solu-. : 
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PURPOSE AND COVERAGE: This book ie a continuation of the monograph by 8. 8 iy 
' tatelads and A, I. ant {ats published in 1962, in which certain pr 
ting laws of frictfon and heat trenafer in the turbulent bdoundery leven 
; oe a solid were formated and specific applications of these laws were analysed. 
The basic partion of the book wee written by Kutateladse and A. I. Leont'yey. 
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ABSTRACT: The skin friction and heat transfer data in the literature are reviewed 
in detail to show that limiting friction and heat transfer laws, calculated thoo- 
_ retically, are also applicable to nonisothermal flows with firite Reynolds num- 
' bers. This is shown to be possible if local skin friction coefficients Cr and 


local Stanton numbers Sy are defined. For example, an excellent data correlation 


is obtained witb the expression 6), 0.0052 (Re4)-9% 
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. Thus, the introduction of Cin in the ratio WY allows one to calculate noniso- 
ee ’ thermal turbulent boundary layers from the limiting expressions for iP without 


including the offects of finite Reynolds numbers, The same procedure can be 
followed for ‘the heat transfer laws. A brief explanation is given to show that 
this behavior is intuitively obvious, Orig. art. haas 8 formas and 2 figures. 
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ABSTRACT: The experimental section consisted of a stainless steel tube 


with en outer diameter of 30 mm, an inside diemeter of 2.3 mm, and a 
length of 1052 mm A diagram of the equipment is given. All measure- 
ments were made under steady state conditions. Experiments were made 
at three values of the Mach number at the inlet of the tube: 0.28, 0.36, 
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We assume that the amount of liquid ejected from ths boundary layer 
region in the moment of crisis Is 


Is = 2e,y' W,(1 — Pa) (2) 


where yx 18 the volumetric vapor content of the boundary layer region, 
and the energy required for this 6joction comes from the lo3s of kinetic | 
energy from the vapor Stream, that is 


A ~ ( =n) v 
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» w=0,303--0.9, where k, is a function of the wall ard 
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